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a  b  s  t  r  a  c  t
A  58-year-old  woman  came  to our hospital  because  of  chest  pain.  Multi-detector  computed  tomography
(MDCT)  showed  type  V dual  left  anterior  descending  artery  (LAD)  and  a 90%  stenosis  in segment  1  of  the
right  coronary  artery.  Two  days  after  examination,  she  was  admitted  to our  hospital  because  of  recurrent
chest  pain.  She  was  diagnosed  with  acute myocardial  infarction.  Coronary  angiography  showed  a  99%eywords:
oronary anomaly
ual  left anterior descending artery
ulti-detector computed tomography
ercutaneous coronary intervention
oronary artery disease
stenosis  in  segment  1  and a dual LAD.  She  received  successful  percutaneous  coronary  intervention  (PCI)
to  segment  1  with  a bare  metal  stent.  Type  V dual  LAD  is a rare  and  complicated  coronary  anomaly  with
the  short  LAD  originating  from  the left  sinus  of  valsalva  and  the  long  LAD  originating  from  the  right  sinus
of  valsalva.  Identifying  anatomy  of  the coronary  artery  is important  when  making  a strategy  for  PCI. In
types  IV–VI  dual  LAD,  the  anatomic  features  can be  misinterpreted  at  coronary  angiography.  MDCT  was
useful  in  understanding  the  anomaly  of dual  LAD  and  performing  PCI  in the  present  case.
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The identiﬁcation of coronary arterial anatomy is important in
oronary artery disease. However, identifying anatomy in a patient
ith a rare coronary anomaly during coronary angiography is
ometimes difﬁcult. Multi-detector computed tomography (MDCT)
rovides three-dimensional images, as well as visualization of the
ize, location, and extent of a vascular lesion. Type V dual left ante-
ior descending artery (LAD) is a rare and complicated coronary
nomaly [1]. We  report a case of acute myocardial infarction due
o 99% stenosis of the right coronary artery (segment 1) associated
ith type V dual LAD detected by MDCT.
ase report
A  58-year-old woman was referred to our hospital in November
011. She suffered from chest pain on effort every day for a
eek. She had a history of hypertension and ulcerative col-
tis. Physical examination, electrocardiogram, chest X-ray, and
chocardiography were normal. We  suspected unstable angina. We
ecommended her to undergo cardiac catheterization. She refused
∗ Corresponding  author at: Department of Cardiology and Hematology,
ukushima Medical University, 1 Hikarigaoka, Fukushima 960-1295, Japan.
el.: +81 024 534 6101; fax: +81 024 534 5205.
E-mail address: yokotetu@fmu.ac.jp (T. Yokokawa).
878-5409/$ – see front matter © 2012 Japanese College of Cardiology. Published by Else
ttp://dx.doi.org/10.1016/j.jccase.2012.06.010anese  College  of Cardiology.  Published  by  Elsevier  Ltd.  All rights  reserved.
it and accepted undergoing MDCT. MDCT revealed a 90% stenosis,
spotty calciﬁcation, and low attenuation plaque in segment 1 of
the right coronary artery. In addition, MDCT revealed a coronary
anomaly named type V dual LAD (Fig. 1). Two days after MDCT,
she was  admitted to our hospital because of recurrent chest pain.
Her cardiac enzymes were elevated (aspartate aminotransferase
72 IU/l, lactate dehydrogenase 251 IU/l, creatinine kinase 619 IU/l).
Electrocardiogram revealed ST-segment depression in leads aVL
and V1–6. She was  diagnosed with acute myocardial infarction. Her
coronary angiography revealed that the short LAD originated from
the left sinus of valsalva and that the left main coronary artery orig-
inated from the right sinus of valsalva (Fig. 2B and C). The ostium of
the right coronary artery was separated from the ostium of the left
main coronary artery and originated from the right sinus of valsalva
(Fig. 2A). The left main coronary artery had a long LAD. A 99% steno-
sis was  detected in segment 1 (Fig. 2A). She received percutaneous
coronary intervention (PCI) with a bare metal stent to segment 1.
Final coronary angiography showed a thrombolysis in myocardial
infarction III ﬂow. Her symptoms disappeared after treatment. She
was discharged without any complications.
DiscussionCoronary anomalies occur in 1.3% of patients undergoing coro-
nary angiography [2]. The ﬁrst report on types I–IV dual LAD was
in 1983 by Spindola-Franco et al. [3]. New types were detected and
identiﬁed as type V dual LAD in 2010 and type VI dual LAD in 2011
vier Ltd. All rights reserved.
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Fig. 1. Non-invasive coronary angiography by multi-detector computed tomography. (A) and (B) Shaded surface display of the coronary tree shows the short left anterior
descending artery originates from the left sinus of valsalva. The left main coronary artery with the long left anterior descending artery originates from the right sinus of
valsalva. The origin of the left main coronary artery is indicated by ‘*’. The right coronary artery originates from a common origin. (C) Curved planar-reformatted display of
the  right coronary artery with a cross-sectional view shows spotty calciﬁcation and low attenuation plaque of the curprit lesion. (D) Curved planar-reformatted display of
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eft  circumﬂex artery; RCA, right coronary artery; LMCA, left main coronary artery; 
o, aorta; LV, left ventricle.
y MDCT [1,4]. The prevalence of dual LAD is 0.13–1.0% [3,5]. Table 1
ummarizes the classiﬁcation of dual LAD. In types I–III dual LAD,
oth the short LAD and the long LAD originate from the left main
oronary artery or the proximal portion of the LAD. In type IV dual
AD, the short LAD originates from the left main coronary artery
f the left sinus of valsalva, and the long LAD arises from the right
oronary artery or the right sinus of valsalva. Type IV dual LAD is an
xtremely rare anomaly, reported in 0.04% of patients undergoing
oronary angiography [6]. Type V dual LAD was  proposed in 2010
y Manchanda et al. [1]. In type V dual LAD, the short LAD orig-
able 1
lassiﬁcation of dual left anterior descending artery.
Type Short  LAD Long L
Origin Course Origin 
I Proximal LAD Proximal IVG Short L
II  Proximal LAD Proximal IVG Short L
III Proximal  LAD Proximal IVG Short L
IV  LMCA Proximal IVG RSV or
V  LSV Proximal IVG RSV or
VI LMCA Proximal  IVG RCA
AD, left anterior descending artery; LMCA, left main coronary artery; LSV, left sinus of val
rtery; RVOT, right ventricular outﬂow tract.he right ventricle around the aortic root. LAD, left anterior descending artery; LCX,
ght sinus of valsalva; RA, right atrium; SVC, superior vena cava; RV, right ventricle;
inates  independently from the left sinus of valsalva and the long
LAD originates from the right sinus of valsalva. Type VI dual LAD
was described in 2011 by Maroney and Klein [4]. In type VI dual
LAD, the short LAD originates from the left main coronary artery.
In addition, the long LAD arises from the right coronary artery and
follows a route underneath the right ventricular outﬂow tract to
the anterior interventricular groove (Table 1).
Our patient’s left main coronary artery has the long LAD which
originates from the right sinus of valsalva. The short LAD originates
directly from the left sinus of valsalva and runs on the proximal
AD
Course
AD Epicardial course on the left ventricle
AD Epicardial course on the right ventricle
AD Intramyocardial course in the septum
 RCA Epicardial course on the right ventricle or
intramyocardial course within the septal crest
 LMCA from RSV Epicardial course on the right ventricle or
intramyocardial course within the septal crest
Underneath  the RVOT in the area of the
interventricular septum origin course origin
course type
salva; IVG, interventricular groove; RSV, right sinus of valsalva; RCA, right coronary
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[10] Matsumoto M,  Yokoyama K, Yahagi T, Kikushima K, Watanabe K, Tani S,
Anazawa  T, Kawamata H, Nagao K, Hirayama A. Double left anterior descend-
ing  artery arising from right and left sinus of valsalva in patient with acuteig. 2. Coronary angiography. (A) Right coronary artery: a 99% stenosis was  detec
nterior descending artery from the left sinus of valsalva.
nterventricular groove. Thus, our patient can be categorized as type
 dual LAD.
Left  main coronary artery from the right sinus of valsalva or from
he proximal right coronary artery follows one of four pathways:
nterarterial course, anterior free wall course, retro-aortic course,
nd septal course. The interarterial course is most frequently asso-
iated with sudden death and myocardial infarction among the four
athways [7]. Our case is a retro-aortic course and has a long LAD.
he left main coronary artery takes an epicardial course on the right
entricle around the aortic root (Fig. 1D).
There are some reports about the usefulness of MDCT in coro-
ary anomalies [8]. When the long LAD originates from the right
inus of valsalva as in types IV–VI dual LAD, the anatomic features
an be misinterpreted at coronary angiography. MDCT gives us use-
ul information about an additional LAD of dual LAD in prior to PCI
9]. In fact, there was a case report on acute coronary syndrome in
 patient with type IV dual LAD by Matsumoto et al. [10]. At the
rst coronary angiography, they mistook a short LAD for a mid-left
nterior descending artery occlusion.
The anatomy of coronary anomalies is especially important in
urgery [5]. Surgeons must be aware of rare coronary anomalies for
omplete revascularization of coronary artery disease.
In  conclusion, dual LAD is a rare and complicated coronary
nomaly. Thus we should understand the anatomy for PCI and car-
iac surgery. MDCT is a valuable tool for the identiﬁcation and
reatment of dual LAD. segment 1. (B) Left coronary artery from the right sinus of valsalva. (C) Short left
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